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THE ABSENCE OF PANCREATIC SECRETIONS IN SPRUE AND 
THE EMPLOYMENT OF PANCREATIC EXTRACT IN THE 
TREATMENT OF THIS DISEASE. 

By Thomas II. Ilitow.v, M.l>. 

BALTIMORE, MI*. 

Our ideas of sprue us a clinical entity date from the works of 
Manson, Yander Burg and Fayrer in the ’80s, although it has been 
recognized since 1737, and Hillary clearly defined it in 17(i(». 
Manson described it as a disease of the tropics, cluiractcrized by 
a peculiarly inflamed. suj>erfieially ulceratetl, exceedingly sensitive 
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<" ‘'irr a "f , "" Utl1: *"•» «■*!"*and anemia;pale, 

••opmus and often loose, frequent and frothy, fermenting stools’ 

itnur of Tropical ilcdmnc, 11)19, define it as follows- 

• prne is a chrome catarrhal inflammation of the alimentary can ii 

nmn a-r of cases regarded as atypical pella^ „nd “an h, o,,r 
• '"'them States, are in reality mild but definite eases of sprue 

diwi'^ aml ’hnnm " K "r I'"*' l, 1 umM climates ’ Previous waging 
. . es and improper diet render one more susceptible to the 

disease, but the definite etiologic factor or factors have not as vet 

•mthorith ' l i , r n ''! m ' <1 ' ,1 ! th . OURl1 ' at th ‘- P^-sent writing many 
authorities, probably the majority, are in favor of regarding the 

a *‘ as 'l ue to 11 """"hum infection. Kohlbrugges theory tl,-it 

been^supnorted'bv'l'l 1, | lfcct ".’ n l .'- v <>r Mum albicans has 

'e - r / ' r' nt !; ers ' thmlRl ' ( ’astellani hasdescribetl 

sprue J V 17 H 'r "“l 11 ""' the ■•*»!» of patients with 

; ^ "m ’V.. leves ‘['at it is not Moniliun, albicans but 

another parasite- Mniiihtim psilosis-that is the cause of the infec- 
'""- ma he and others believe that they have definitely proved 
this In imniunooRie and vaccine studies, In- agglutination and 

3 rr ‘"a- fmlillR csiH-nnients'on'inonkevs 

M h re induction of the disease. Hold ami others, however 

^' , ; a „ C r? a<irl : a ' al Sns-prmhicinjt mi.-rolu s 
l lbrorn k ods ,|U ' ‘• ,Seasc l ; .“■* i" various countries 

win I f , nf . " rR f!"snis having the same pathologic effects 

Mil be found causing this disturbance." In this ..irctL it mar 

!k- mentioned that ( astellani has report,si a nunilwr of 

imnnte ,if '"TTl h - v tl ".' “'ministration of large doses of hicar- 
' M ± i, " nU ' rS Wi ‘ w tllat the disease is pro- 

tl, ri nK 7 ,,r Ptotozoa. I nqucstionably the two 

tin or es most supported an- either that the disease is in reality -i 
immi'iisis, dm- to one or several varieties of this fungus or that it 

j. '' m,rs aml probably represents a real deficiency 

disease, as McCarrison has especially Suggested, ' 
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As one would expect from the symptoms, most authorities la\ 
special stress upon the /xithologic anatomy of the disease as it affects 
the digestive trnet, although Malison has insisted that while certain 
of the findings undoubtedly represent the primary lesions due to the 
disease, others unquestionably represent the effect of the secamlarji 
long-lasting tissue starvation due to the disease anil are very similar 
in character to the intestinal findings in famine patients. ("ertainly 
in all severe, chronic cases there is “ an irreparable destruction of the 
mucous membrane of the alimentary canal both of the secreting and 
absorbing tissues" (Manson), all leading to the thinned intestine 
with diaphanous wall, with absence or marked diminution of villi 
and glands, congestion, ulceration and erosion, and sometimes 
cicatricial replacement, which are obviously basic causes of tile- 
digestive symptoms which dominate the picture and which are due 
to the effect of such a pathologic condition upon the digestion and 
assimilation. Microscopically we meet with small-cell infiltration, a 
smooth and atrophic mucous membrane, small follicular ulcers, 
notably in the lower ileum, the primary lesions, according to ( astel- 
lani, being beneath the epithelium in both the tongue and intestine, 
the former producing the peculiar mouth picture so characteristic 
of the disease. 

f ertainly, whatever the primary causes, digestion and absorption 
are very markedly affected by the pathologic conditions produced, 
and the acids produced in such abundance must markedly disturb 
digestion, notably the emulsification and digestion of the fats, so 
that there is often -111 to 50 per cent, of undigested fat in the stools. 

< ertain authorities believe also that the changes that have been 
described in the liver leading finally to atrophy lessen so markedly 
the detoxifying properties of this organ as to add a definite picture 
of intestinal toxemia to the other symptoms of the disease. 

Strange to say, after a very careful searching of the literature 
We have been unable to find in detail any careful notes as to the 
microscopic changes in the pancreas in sprue: most authors, such as 
Manson and S hmidt, do not mention it at all in their description 
of the pathology of the disease; others content themselves with 
stating that the pancreas is normal, inflamed or cirrhotic, this 
probably based on macroscopic findings, as no note is made of the 
microscopic examination of this organ. 

In 1910 we published 1 the results of our quantitative studies 
of the pancreatic ferments in a case of sprue sent to us from l’orto 
Ifico, and finding that all three ferments—trypsin, lipase and dias- 
ta.se- were absent, administered panercatin to the patient in addi¬ 
tion, of course, to the recognized treatment of this disease, and 
were very much struck with the remarkable improvement that took 
place, an improvement coincident with the administration of 


1 John* Hopkins Hosji. Bull., OcIoIkt. lOlfi. No. SOS. 
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-Zrtl'vnhcr'Iho'! : "" 1 St "- P,,i " B "' ,l ' 11 "■■■btcm.-c of the svn.ptolns 

mmmm 

other rases—thm TV* I* 1 thc °PP°rtunitj- of studving 4 

marked in the ffliftaJSt°ion*'weigh?’ 
.hmonshed appelite in 4 of the eases, alnlominal discomfort much' 
of the *° baIloo "m8 ° f the “Women, which'in one 

BPI.art.nt ™u^ a d r i i aX " nUm ° ften ™"»5“ " ith no 

w“I t 1 tsr? “r 1 ^ T'r: .*■: 

^aractensfcaH.v frequent, voluminous, frothv, gray in’^ca™ 

excess of ? | " cu * n . ,an - v ba <*“™. acid reaction and marked 

t .i s r hm ' CVC : r - make ''cry careful studies of 

method? 4 II ”° nillU,n " r , .°. ther ."testinal parasite. By proper 
ca^ aml t^ r v™ , r T dcm ‘ mstra ted i" the stoofin ev -n- 

Sra>' color, therefore, was not due to lack of bile but 

from rtSof'lh - 'T"| nti0 u ° f the P ancreatie ferments was made 
tents nh ' ! ' , <M ' !■" , a " ,,ur a 13 * 1 “".1 from the duodenal con- 

t; nts obtained with the Kinhorn bucket in 3 cases. These cu m ' 

t viee h','Te.‘w! S " f ^**5“**!" tbe *0°' " ere made once in 1 ease, 
ne- r V T" ' fiva tn ?. es 1,1 1 case, there being an interval of 
motions ' < T|, ,< t "l| n ! ‘T* “T* foUrth “ nd fourth and fifth esti- 

|,V u s -=fortl e , ! K ^ UK S employed were those previously described 
■netlidfri,!'!"' "'V ls< : “mollification of the Wohlgemuth 
' t ? Vsm the Fuld easein method, for the lipase 

,,'w. “!*• monobutynn, while the same methods, with sUght 
modifications in regard to dilution, were used in estimating the 
fennents ,n the duodenal contents. In both our 5 ease. bmh n, {h‘. 

.vith'tl e e sto4 m AAl , M aml th< i r ‘ >!,e,i,i,,ns of th '. tests, whether 
«ith thc stool, which we regard as more exact quantitatively, or 

elvwhere. BuU ’ Sc,,,cml * r . l»iS. No. 259 ; July. . 911 , No. 281 and 
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with the duodenal contents, none of the pancreatic ferments was 
found, or HI such minimal amounts as to fall within the limits of 
emir. Thus in the ease of diastase we had previously estimated 
the low normal amount of this ferment in the stool after'the method 
" hlc " " e * md descrilied and which was based on the study of a large 
”" mt ’ er " f nonnal This low normal amount we found to be 

W Tl U w tS ’ - Ut *? C T h of 0Ur «»» " f sprue the reading 

showed less than 12 un.ts tins being our tube of greatest dilution, 

as we regard it as impossible to draw any conclusions as to lesser 
amounts than this. All these findings are so striking that we feel 
that it is beyond question that certain of the chronic eases of sprue 
are associated with a complete absence of pancreatic secretion, and 
this must pla> a role m the production of the symptoms, although 
of course, our senes ,s far too small to deduce from it any general 
eonelusions We should have liked to have estimated quantita- 
tn el.\ the intestinal ferments m these cases as well, but the inherent 
lilhcu ties are so great and the readings obtained so open to criticism 
that this procedure was not carried out. Nevertheless, if one can 
judge from the pathologic findings there must be an enormous 
diminution in the intestinal ferments, and the effect of the absence 
or diminution of certain of these, such as erepsin, enterokim.se, the 
inverting ferments, possibly the duodenal hormone which brings 
about pancreatic secretion and, at the same time, the disturbances 
" t* 16 chemistry of the chyme, notably as regards reaction and 
character of the bile, must play an enormous role, not only per «, 
but ill the effect of these variations from the nonnal upon the secre¬ 
tion of the pancreatic juice. Whether this absence represents 
organic changes in the gland, whether it is due to functional dis¬ 
turbance or to destruction or changes due to lack of activation of 
the ferments after they have reached the duodenum, are obviously 
questions which we are unable to answer. In regard to the gastric 
contents of our a cases, 1 showed hyperacidity, 2 subaciditv, 2 
achlorhydria, but ... the case of these last two groups a return to 
a practically nonnal gastric contents was coincident with the very 
marked clinical improvement noted; the one case that showed no 
improvement under treatment was that associated with hvper- 
ehlorhydnii Both the cases with achlorhydria showed a return of 
acid very shortly after they began to show improvement in svmii- 

| ! S - , ( . “? tell “" 11,a * "°ted that the test-meal may show ... 

hydro,-1,lone acid and pepsin, while Van dcr Seheer found no special 
changes in either gastnc secretion or gastric motility in his 13 cases 
I ertainly, in our small experience the gastric picture is neither con- 
stant nor sigmfieant. 

In regard to treatment, the usual thcnipeutic measures in vogue — 
encouragement, absolute rest, fresh air, sunshine and a very carefully 
selected d.et-wcre used in all cases. As regards diet, in the 1 of 

’ Julias Hopkias Hosp. Bull.. July. 19 M, x Q . 281. 
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our cases that did so well a diet beginning with buttermilk, which we 
chose in place of ordinary milk because these eases showed deficiency 
of acid m the gastric juice, then gradually adding egg, zwieback 
bread-and-inilk and other simple, soft and liquid foods, including 
fruit juice and puree of fruits, was so well borne that there was no 
need of trying other special diets. All these cases had obviously 
tried change of climate but none had been given monilia vaccines. 
In the fifth case—the one that showed no improvement whatsoever 
on this diet- we tried fruit diet and meat diet, with special atten¬ 
tion to strawberries in the former, but neither was well borne- in 
fact, all diets seemed to be equally poorly borne, and the only melius 
of helping him seemed to be courses of neosalvarsan intravenously, 
and this produced a marked temporary improvement, as it had done 
previously in his case in tile Philippines. In the eases with suli- 
acidity or anacidity we gave hydrochloric add until their gastric 
i-ontents gave practically normal figures. 1 11 the case with excessive 
hydrochloric acid we used sodium bicarbonate in large amount, but 
if anything, this seemed to add to his distention and his discomfort.’ 
\\ e did not try yellow santonin, so strongly recommended by Begg, 
nor did we think appcndieostomy and irrigation, as suggested bv 
\ an der Schecr, advisable or justifiable. 

In all of our cases, based on our finding of the complete absence 
of pancreatic secretion, we gave large doses of pancreatin or some 
form of pancreatic extract, 5 to 10 grains, with 20 to 40 grains of 
calcium carbonate or calcium lactate three times daily, two hours 
after the larger feedings; in 4 of the cases the results were really so 
remarkable, the treatment seemed so markcdlv efficacious and'the 
improvement so rapid as to make each one feel that it was definitely 
clue to their being supplied with the ferments in which they were 
deficient. This improvement persisted as long as the treatment 
continued; 0 of the 4 cases were lost sight of in three or four months 
after the treatment started, but they seemed clinically much better 
The fourth case-a patient who had moved from Porto ltico to 
Virginia and was constantly near enough to lie seen every few 
months—continued well so long as she took the pancreatin; in fact 
while on the treatment she was clinically absolutely free of all signs 
and symptoms of the disease and looked and seemed absolutely well. 
On the other hand, if she stops the pancreatin for a few days the 
tongue becomes sensitive and sometimes red, she developed a lnorn- 
nig diarrhea and the abdomen feels distended and uncomfortable, 
and the stool becomes more voluminous and unquestionably shows 
increasing fermentation. But all these symptoms rapidly disappear 
with the readimmstration of the ferment. This case has been care¬ 
fully studied a number of times in the years that she has been under 
our observation, but the stool still always shows a complete absence 
of secretion from the pancreas, and it is quite obvious that, in her 
case at least, health is absolutely dependent upon the reguiar^and 
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constant administration of panereatin. The fifth ease showed 
absolutely no henefit from tile use or panereatin; liis was the longest 
history over three years—although on admission he apparcntlv 
was by no means so ill as our first ease-the one who has been 
studied the most carefully of our series, though he was definitely 
more ill clinically than the other three. We have felt in his ease that 
the destruction of glandular tissue was so great that there must have 
been such reduction in intestinal ferments, in addition to his complete 
pancreatic insufficiency, that he was unable to either digest or 
assimilate more than the very minimum amount of food, and, in this 
ease, we should have liked to have tried intestinal ferments and 
possibly liver extract in addition to what we were giving-whether 
they would have produced any benefit is obviouslv problematical. 

These eases are far too few in number to justify us in drawing 
definite general conclusions in regard to the pancreatic secretions 
in sprue, but we do feel that they add something to our knowledge 
of the secretory disturbances met with in this disease and are worth 
recording, both from the point of view of pathology anil of treat¬ 
ment. 1 lie careful study of these cases leads one to'certain queries 
anent this disease: Is sprue one or several diseases’ Are the major 
portion of the symptoms due to the primary lesion or are many of 
them mueh better explained on the basis of secondary starvation ’ 
Is it possible to explain the picture oil the assumption that it repre¬ 
sents ail infection due to a monilium and. if so, is one or several 
species involved’ Or may various organisms or groups of organ¬ 
isms having the common quality of producing marked acid fermen¬ 
tative changes m the chyme bring about these symptoms? What 
role does diet play’ May this possibly be a new member of the 
ever-increasing group of deficiency diseases’ Is sprue very much 
more widely disseminated in temperate climates than has hitherto 
, en supposed and may it play some role in certain of the vague 
chrome digestive disturbances so frequently met with in countries 
which he in the southern portions of our temperate zones, for 
example, our southern states. 


Whatever our answer be to these queries, we do feel that the 
study of our cases shows that in certain at least of the chronic eases 
of the disease (1) there is a practically complete absence of the 
pancreatic ferments, and (2) that while, obviously, all the well- 
recognized forms of treatment-dietetic, hygienic, etc.—should be 
rigorously earned out, nevertheless very great improvement and 
in some eases, apparently clinical cure can be brought about by- 
regular and constant administration of panereatin. 



